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DECLARATI ON FOR THE RECORD OF DECI SI ON
SI TE NAME AND LOCATI ON

Nort hern Boundary Groundwater, Mlan Army Amrunition Plant (MA
(Operable Unit 3)

STATEMENT OF BASI S AND PURPOSE

Thi s deci si on docunent presents the selected interimrenedia
Groundwater, Mlan Army Ammunition Plant, M|l an, Tennessee. The sel

chosen in accordance with the requirenments of the Conprehensive Envi
Conpensation, and Liability Act of 1980 (CERCLA), as anmended by the
Reaut hori zati on Act of 1986 (SARA), and to the extent practicable, t
Subst ances Pol l ution Contingency Plan (NCP, 40 CFR 300). This decis

basis for selecting the remedy for the Northern Boundary G oundwat er
decision. This decision is based on the Adm nistrative Record for t

The U.S. Environnental Protection Agency and the State of Tenn
r emedy.

ASSESSMENT OF THE SI TE

Actual or threatened rel eases of hazardous substances fromthi
i mpl ementing the response action selected in this Record of Decision
and substantial endangernent to public health welfare, or the enviro

DESCRI PTI ON OF THE REMEDY

The goal of the cleanup activities at the northern boundary of
of explosives conpounds off the facility property and reduce the |ev
groundwater in this area. The renmedy consists of extraction of cont
reduce the | evels of explosives conpounds to the effluent discharge
water to the nearby river in conpliance with State regulations. Thi
downgr adi ent edge of expl osives-contam nated groundwater. The upgra
cont ami nated groundwater will be studied and addressed under separat

The groundwater at the northern facility boundary is part of O
consi sts of the northeast portion of the facility (formerly designat

i ndustrial and disposal areas within OU3 is currently underway. OU3
cont ami nant sources than the other OUs at MAAP, which are OUl (groun
downgr adi ent of the O Line Ponds) and OU2 (soil, surface water, and

Response actions are presently underway to address OUl and OU2.

The maj or conponents selected for renediating groundwater at t
as follows:



O Renmoval of contam nated groundwater from the aquifer us

O
O On-site treatnment of extracted groundwater using filtra
and associ ated i norganic constituents, and granul ar act
t he expl osi ves conpounds;
O Di scharge of treated groundwater to the Rutherford Fork
O Groundwat er nmonitoring and effluent nonitoring to deter
ef fectiveness; and
O Institutional controls to prevent human exposure to the
The principal threat at this site, groundwater contam nated wi
addressed by renpoving contam nated water from the aquifer and perman
with GAC to renmpove expl osives contam nants. |n pursuit of the overa
concentrations of explosives contanminants to |evels that will be pro
proven
technol ogy, will be used to renove expl osi ves conpounds from extract

was sel ected because of its known ability to reduce contam nant conc
protective of human health and its cost-effectiveness in conparison
the relatively | ow concentrations of explosives conpounds detected

This interimrenedial action will consist of the interception

cont am nat ed groundwater at the northern boundary of MAAP to contro
expl osi ves

conmpounds. Therefore, this action is expected to be consistent with

STATUTORY DETERM NATI ONS
This interimaction is protective of human health and the envi

State applicable or relevant and appropriate requirenments (ARARs) fo
cost effective. This interimaction utilizes permanent sol utions an

maxi mum
extent practicable.
Because this renedy will result in hazardous substances renmin
levels, a revieww |l be conducted within five years after conmencem
t he

remedy continues to provide adequate protection of human health and
is an interimaction ROD, review of this site and of this remedy wil
remedi al alternatives for groundwater.

Joseph W Al bri ght Dat e
Li eut enant Col onel, U. S. Arny
Commandi ng Officer, MIlan Arny Anmunition Pl ant
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M. Lewis D. Wal ker

Deputy Assistant Secretary of the Arny
(Environnmental Safety and Occupational Health)

ATTN.  SAI LE- ESCH

The Pentagon, Room 2E577

Washi ngton, D.C. 20310-0110

SuUBJ: QU3 Boundary Groundwater
Interim Action Record of Decision
Mlan Army Ammunition Plant, TN, NPL Site

Dear M Wl ker:

The U.S. Environnental Protection Agency (EPA) has reviewed
the InterimAction Record of Decision for Operable Unit 3 (OU-3)
Boundary Groundwater pursuant to the Conprehensive Environnent al
Response, Conpensation, and Liability Act of 1980, as anended by
t he Superfund Amendnents and Reaut horization Act of 1986. EPA
concurs with the finding and selected renmedy presented in the
Interim Action Record of Decision. The Arny will issue a Final
Record of Decision (ROD) containing the final renedial action for
OU-3. The Final ROD may include this selected renedy to address
all of QU3 groundwater.

In conjunction with the action taken in this InterimROD to
correct past contam nation problens, EPA would |like to review
with the Tennessee Departnent of Environnent and Conservation and
the Mlan Arny Anmrunition Plant (MAAP) options for mnimzing and
el im nating discharge of explosive contam nated waste water. The
revi ew nust be done prior to the re-issuance of the National
Pol | utant Discharge Elinination Systempernit for the MIan
facility in the next year.



ous

Si ncerely,

John H. Hanki nson
Regi onal Adm ni strator

cc: Conmissioner J. A Luna,
Tennessee Departnent of Environnent and Conservation
Li eut enant Col onel Joseph W Al bri ght
Commandi ng Officer, MIlan Arny Anmunition Pl ant

Printed on Recycl ed Paper

STATE OF TENNESSEE
DEPARTMENT OF ENVI RONVENT AND CONSERVATI ON

Di vi si on of Superfund
401 Church Street
4t h Fl oor, L&C Annex
Nashville, TN 37243-1538

Sept enber 14, 1994

M. Lewis D. Wal ker

Deputy Assistant Secretary of the Arny
OSHA- 1, LE

O fice of the Assistant Secretary
Department of the Arny

Washi ngton, DC 20310-0103

Dear M. Wal ker:

RE: 27-505 Mlan Arrmy Amrunition Pl ant
InterimAction Record of Decision for OU3

The Tennessee Departnent of Environnent and Conservation (TDEC) has
Action Record of Decision subnitted Septenber 12, 1994. This docune
cont ai nnent and treatnment of groundwater contami nated with expl osive

northern boundary area. The Department concurs with the findings an
stated in this Record of Deci sion.

If you should have any questions regarding this matter, please conta
Sells, TDEC Project Manager at (901) 661-6204.

Si ncerely,
Clinton W WIller

Di rector
Di vi si on of Superfund
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1.0 SI TE NAME, LOCATI ON, AND DESCRI PTI ON

MIlan Army Ammunition Plant (MAAP) is located in western Tenn
Tennessee, and 28 niles north of Jackson, Tennessee (Figure 1-1). M
contractor-operated (GOCO) installation with Martin Marietta Ordnanc
contractor. The facility was constructed in 1941 to produce and sto
| arge-caliber anmunition. At present, the facility conprises 22,436

Of the thirteen process areas active at the end of World War
As shown in Figure 1-2, the active process areas are distributed thr
The southern portion of the facility contains numerous storage areas
remedi al action is also marked on this figure.

MAAP |ies within the coastal plain province of the M ssissipp
Val | ey of the Tennessee River and east of the M ssissippi River Vall
surrounding area is gently rolling to flat. It slopes regionally we
streans, creeks, and drainage ditches. The elevation of the plant v

feet above nean sea level (ft-nsl) on the south side to a | ow of app



creeks

condi t

experi

boundary of the plant.

Nurmer ous perenni al and epheneral surface water features occur
to the north-northwest. The entire facility, except for its extrene

and ditches to the Rutherford Fork of the Obion River. The northern
wel | - devel oped, epheneral, natural drainage bodies that join the Rut
boundary of the installation. The two parent streams, the Forked De
into the M ssissippi River about 60 m|es west of MAAP

Groundwater is a primry source of potable and non-potable wa
At MAAP, the Menphis Sand fornmation of the Claiborne Group is the ma
thick, laterally continuous, and highly transm ssive. G oundwater f
the west, in the direction of regional dip of these sands, and al so
t opographi c influence. On a general scale, there are no abrupt hydr
Locally, the clay lenses and clay rich zones may alter vertical grou
sedi nents tends to nake vertical conductivities |ower than horizonta

The facility is located in a rural area, with agriculture be
scattered residences to the north and east of the facility boundary.
resi dences are |located north of the Rutherford Fork, which nay act a
shal | ow aqui fer zones. These residences are downgradient fromthe t
approximately 1.5 mles fromthe northern facility boundary. On the
are located along the facility property line. These honeowners are
contamination at the northern facility boundary because they are cro
both areas of concern. Wthin the facility, the Arny perforns regu
production wells to ensure that no contam nation is present. Theref

i ons,
humans are not exposed to the contam nated groundwater near the nort
exposures to contam nated groundwat er under future |and use scenario
health effects if the property is devel oped for residential use.

<I MG SRC 0494199>

<I MG SRC 0494199A>

2.0 SI TE HI STORY AND ENFORCEMENT ACTI VI TI ES

The initial construction of the installation was conpleted in
operated continuously since that time. MAAP is a GOCO nilitary indu
jurisdiction of the Commandi ng General, Headquarters, United States
Cheni cal Command. Presently, MAAP is operated by Martin Marietta Or
current |level of enploynment at MAAP is about 1,600 workers.

MAAP facilities include thirteen active and inactive amunit
packagi ng (LAP) areas (of which seven are in use at present); one wa
ment a



heati ng

adsorption

( USAEC,

area; one central x-ray facility; one test area; two shop mai ntenanc
12 aboveground, earth-covered igloo nmagazi ne storage areas; a denoli
adm nistrative area; a famly housing area; and recreational facilit
facilities, fire/anbulance stations, 10 high pressure heating/ proces

pl ants, and 6 pink water treatnent facilities (PWFs). There are tw
the facility: WIf Creek Ordnance Plant (WCOP) treatment plant int
Ml an Ordnance Depot (MOD) sewage treatnment plant in the south. A

by on-site personnel while working with explosives/propellants is |o
plant, a coal pile, a storage pond, and a treatnment plant for coal p

In the past, industrial wastewater from various production ac
ditches that drained from sunps or surface inmpoundnments into both in
and rivers. MAAP currently treats all process water fromthe indust
contam nated wastewater in the six PWFs. This wastewater is proces

systenms and is discharged under the authority of a National Pollutan
(NPDES) permt.

In 1978, the U. S. Army Environnmental Center (USAEC, formerly
Hazar dous Materials Agency or USATHAMA) conducted an installation As

1978), which consisted of a records search and interviews with enplo
wast ewat er from production areas, contaminated with various explosiv
di scharged to and observed in facility drai nage ditches. However, t
mgration in surface water, rather than possible infiltration fromt
concl uded that there was the potential for off-post migration of con

concentrations.

wer e

det ect ed

and

Also in 1978, the U S. Arny Environmental Hygi ene Agency's (U
program (USAEHA, 1978) reveal ed that three of MAAP's 11 water supply

expl osi ves conpounds. The affected wells were near a nunmber of prod

A 1983 USAEC MAAP Cont am nation Survey report (USAEC, 1983) c
contami nation was mgrating slowy towards the northern facility bou

detected in groundwater sanples from northern boundary nonitoring we

concentrations were high enough to be consi dered hazardous. The fac
as a possible source of groundwater contam nation.

In May, 1984, because of the |evel of contamination in the gr
for listing on the National Priorities List (NPL). The NPL is the U
(EPA) list of uncontrolled hazardous substance releases in the Unite
termremedi al evaluation and response. Final listing on the NPL too

In 1989, the Arny, EPA, and the Tennessee Departnent of Envir
entered into a Federal Facility Agreenment under the Conprehensive En
Conpensation, and Liability Act of 1980 (CERCLA) Section 120 and RCR

3004(v) (USEPA Region IV, et. at., 1989). The purpose of this agree



The

during

t he

1994,

1994a) .

t he

Fi el ds

EPA,

CERCLA,

deci si on

environnental inpacts at the site are investigated and that renedi a
health, welfare, and the environment.

In 1990- 1991, the USAEC conducted a Renedial I|nvestigation (R

Rl was conducted to identify the type, concentration, and extent of
Al of the existing and newmy-installed nonitoring wells along the n

the RI. One of these groundwater sanples contai ned expl osives conpo
9-33 ag/L. Upon resanpling this well in the sumrer of 1993, the con

groundwat er sanple was 68.1 ag/L. Due to this increase, and due to
conmpounds in other boundary nonitoring wells, the Arny has been acce
groundwater quality at the northern boundary.

To respond as rapidly as possible to potential off-site mgra
cont am nat ed groundwater at the northern facility boundary, the Arny
at the northern facility boundary while further investigation of oth

a Focused Feasibility Study (FFS) of the northern boundary groundwat

The purpose of the FFS was to identify renedial technol ogies that ar
of mitigating the risks posed by contam nated groundwater at the nor
the informati on gathered and presented in the FFS report, the Arny h
cont ami nat ed northern boundary groundwater. The rationale behind se
presented to the public in a Proposed Plan (USAEC, 1994b).

3.0 H GHLI GHTS OF COVMUNI TY PARTI Cl PATI ON

The RI report for MAAP was rel eased to the public in Decenber
nmeeting held during the same month. The FFS report and Proposed Pl a
groundwater were released to the public on July 1, 1994. Al of the
i nformati on about environmental studies at MAAP, are available in bo

i nformati on repository maintained at the Army Chief Engineer's Ofic

Library, Mlan, TN. The notice of availability of these docunents w
Exchange on June 22, 1994 and the Jackson Sun on June 22, 1994.

A 30-day public comment period was held fromJuly 1,1994 thro
a public neeting was held on Tuesday, July 12, 1994. At that neetin

and the TDEC answered questions about problens at the site and the r
consideration. Comrents and responses fromthe July 12, 1994, Publ
the neeting transcription, which is included in the Responsiveness S

Thi s deci si on docunent presents the selected renedial action
facility boundary, MAAP, Ml an, TN. The renedial action has been ch

as anmended by the Superfund Amendrments and Reaut hori zation Act of 19
practicable, the National O and Hazardous Substances Pollution Con



Wit hin

for this site is based on the Adm nistrative Record.

4.0 SCOPE AND ROLE OF OPERABLE UNI T OR RESPONSE ACTI ON

Past di sposal practices at MAAP have resulted in soil and gro
facility. The goal of the overall cleanup activities at MAAP and af
I evel s of contaminants to concentrations that are protective of huma
effects will result fromfuture use of the facility and/or any off-p
as a result of operations at MAAP.

The groundwater at the northern facility boundary is part of
consi sts of the northeast portion of the facility (the area north of
defined by the NCP (40 CFR 300.5) as a discrete action which is an
conprehensively mtigating site problenms. Further investigation of

QU3 is currently underway. OU3 is conposed of different areas and c
OUs at MAAP, which are OUl (groundwater inmrediately downgradi ent of
(soil, surface water, and sedinent in the O Line Ponds area). Respo
to address OUl1 and OU2.

There are two areas of concern at the northern facility bound
is located in the Mlan National Guard Training Area, and the wester
Area M and the Wl f Creek Ordnance Pl ant (WCOP) sewage treatnent pla
presents specific renmedies that were considered for the two areas of
northern facility boundary.

At present, the groundwater at the northern boundary of MAAP
wat er. However, there are currently no restrictions in place to pre
use of groundwater as drinking water. |f the groundwater at the MAA
drinking water, it is possible that |ong-term usage could potenti al
addition, the hydrogeol ogical information fromthe site indicates th

undert aken,

the contami nated groundwater will continue to mgrate toward the nor
area of groundwater contam nation has been separated from other area
the Arny to begin groundwater cleanup at the northern boundary prior
QU3 area

The cl ean-up objectives for groundwater at the northern bound
cont am nat ed groundwater from MAAP to other areas and to reduce the
in northern boundary groundwater. The overall strategy consists of
and treating it to reduce the |evels of explosives conpounds to conc
to the Rutherford Fork of the Obion River. |In pursuit of the overa
contami nants to health-based |levels, granular activated carbon (GAC)
to remove expl osives conmpounds fromthe extracted groundwater. This
of its ability to adequately and econonically renove expl osives cont
ef fl uent discharge |evels.

The Arny has elected to performthis phase of groundwater cle
which allows for design, construction, and operation of a treatnent
the OU3 groundwater contam nation. After all suspected contam nants
been investigated, a final remedy will be selected for OU3 which sat



| evel s

ROD

and

hydraul i c

hi gh-

or provides technical data, consistent with CERCLA and the NCP, whic
The practicability of aquifer restoration will be determined prior t

for QU3.

The interimrenedial action will greatly reduce the potentia
could result fromuse of the groundwater as drinking water. Treatne
expl osi ves contam nants, thereby reducing the toxicity and vol unme of
addition, groundwater extraction will control the off-site nigration

This interimrenedial action is consistent with any planned f
the further mgration of contam nated groundwater at the northern fa

concentrations of contaminants in groundwater. |In addition, it wll
renmedi es that may be inplenented in the future to address ot her conc
groundwater renmedy for OU3 will be published in a subsequent Record

5.0 SI TE CHARACTERI STI CS

This section provides an overview of the site characteristics
of OU3, including a summary of the hydrogeol ogic setting and the nat
contamination. The information presented in this section was sumrar

the FFS (USAEC, 1994a).
5.1 HYDROGEOLOGI C SETTI NG

The maj or aqui fer at MAAP occurs within the Menphis Sand of t
deposits of Tertiary age in the Gulf Coastal Plain of western Tennes
unconfined aquifer is approximtely 250 feet in the areas of interes
groundwat er nmovenent are the dip of the sedi ments, surface topograph
di scharge patterns. On a regional scale, groundwater flow is genera
regional dip of these sands, and al so trends northerly because of th
of the sands is estimated to be about 20 feet/nile to the northwest.
abrupt hydrol ogi ¢ boundaries in the aquifer. The sandy formation co
zones which may locally alter vertical groundwater flow, and stratif
make vertical conductivities |ower than horizontal conductivities.

Groundwater flows in a direction perpendicular to groundwater
nort hern boundary of MAAP, these contour lines run roughly east-west
groundwater flow direction is toward the north. The groundwater flo

gradient, i = [h/0OL, (i.e., the hydraulic head over a given distance
the hydraulic conductivity, K. As part of the O Line Ponds investig

rate punp tests, and a recovery test were conducted using a test ext
Li ne Ponds area (USAEC, 1992). The average K value from anal ysis of

The horizontal hydraulic gradient is very low at MAAP. Horiz
MAAP range between 0.0012 ft/ft and 0.0023 ft/ft. The hydraulic gra



val ue

and

estimated to be 0.0023 ft/ft because of the close proxinmty of this

Ef fective porosity, which is the interconnected porosity int
the flow of groundwater, has an average value of 20% Based on aver
for the aqui fer at MAAP, an average groundwater flow velocity for th
calculated. Using an effective porosity of 20% an average gradi ent

of 57 ft/day, the average groundwater flow velocity at the northern

Groundwater is recharged primarily by infiltration of precipi
portion of the site and, to a | esser degree, infiltration fromthe f
of groundwat er di scharges to the Rutherford Fork of the Cbion River

Johns Creeks, which both flowinto the Rutherford Fork. It is evide
el evations of the ground surface, the water table, and the stream su
some flow to the surface water bodies. However, given the vertica
only the shallow portion of the aquifer is discharging to the surfac
of the aquifer flow toward regional discharge areas. |t has been es
groundwater in the Menphis Sand aquifer discharges to the Rutherford
remai nder likely continues to flow north.

5.2 CONTAM NATI ON ASSESSMENT

The renedi al action specified in this ROD addresses only the
boundary; groundwater in other areas of the facility (e.g., product
addressed by separate actions. This section focuses on the levels o
i n northern boundary groundwater

The results of the RI (USAEC, 1991) and nore recent sanpling
(USAEC, 1994a) indicate that the principal sources of explosives con
northern boundary are the drai nage ditches that flow through this ar
the installation contains organic contaninants, specifically the exp

2,4,6-trinitrotol uene

(2,4,6-TNT), HMX, RDX, nitrobenzene, 2,4-dinitrotoluene (2,4-DNT), 1,

(1,3,5-TNB), and

t he

1, 3-dinitrobenzene (1,3-DNB). O these contam nants, RDX, 2, 4-DNT,
hi ghest concentrations and/or pose the greatest risk.

Because drinking water wells are not currently located in the
there is currently no risk posed to facility workers or area residen
assessnment (RA) conducted as part of the FFS (USAEC, 1994a) indicate
contamination in groundwater may pose a threat to human health shou
residential use in the future. Contam nant nigration beyond the ins
unaccept abl e adverse health effects for off-post residential use of
summari zes the RA and di scusses the potential routes of human and en
contaminants in the northern boundary groundwater

5.2.1 Sunmary of Renedial |nvestigation Results

The results of chenical analysis of groundwater sanples colle
i ndi cate that explosives conmpounds are detectable in groundwater at



Fi gure

1,3,5-TNB

RDX

facility boundary of MAAP. A groundwater sanple collected from noni

5-1) contained a concentration of 28.8 ag/L of RDX. Additionally, a
monitoring well M 060 contained 1.49 ag/L of 2,4-DNT. The conpounds

were al so detected in groundwater sanples collected fromnorthern bo
5.2.2 Sunmmary of Post-RlI Sanpling and Anal ysis

To determ ne the changes in contam nant concentrati ons over t
vertical and horizontal extent of groundwater contam nation at the n
monitoring wells were installed and sanpled in the fall of 1993. Th
in each of the nonitoring wells |located on or near the northern boun
Monitoring well locations, as well as the concentration of total exp
groundwat er sanples collected fromthese nonitoring wells in late 19
results of chemical analysis of the groundwater sanples for explosiv
5-2. The concentrations of netals detected in these sanples are pre

These recent sanple results show that groundwater contani nati
i ncreased in magni tude and extent between the 1990 Rl and the presen
the sanple collected fromM 060 (screened from 141 ft to 151 ft belo
ag/ L of total explosives, which is nore than seven tinmes higher than
Rl in 1990. The concentration of 2,4,6-TNT in well M 060 had increa

had i ncreased from nondetectable to 26.6 ag/L; and 1, 3,5-TNB had inc
ag/ L.

<I MG SRC 0494199B>

TABLE 5-1
Screen Depths and Depths to Water in Northern Monitoring Wlls

Well ID Depth of Well Screen Interval Dept h of
(ft below ground surface) (ft below g

M 029 30.00 - 60.00 3
M 140 135.00 - 145.00 4
M 025 47.00 - 77.00 4
M 141 150. 00 - 160.00 5
M 142 25.00 - 35.00 3
M 143 130. 00 - 140.00 3
M 059 18.05 - 28.05 1
M 060 140.78 - 150.78 1
M 061 235.20 - 245.20 1

M 030 31.50 - 61.50 1



M 137

M 046
M 047

M 111

M 023
M 051

K- 100

M 105

M 146

M 107
M 138

M 106

M 048

M 031

M 032
M 139

M 079
M 080

M 125
M 126
M 127

Sanpl es (ag/ L)

1,3,5-TNB

<0. 635
<0. 635

<0. 635

120.

157.
214.

11.

30.
135.

137.

25.

139.

17.

22.

27.

31.

40.
130.

44,
38.

15.
88.

00

00
50

00

00
00

00

00

40

00

00

80

50

00
00

22
92

79
67

186.5

130.0

177.0
234.5

21.00

60. 00
155.0

188. 4

35.00

149. 4

27.00

32.00

47. 80

61. 50

70. 00
140.0

54. 22
48. 92

25.79
98. 67
196.5

0

0
0

0

0

0

0

Table 5-2

w

w

Concentrations of Explosives Conmpounds Measured In Nort

VAELL 1, 3- DNB
2,4,6-TNT
I D
K- 100 7.43
M 023 <0. 611
M 025 <0. 611
M 029 <0. 611
M 030 <0. 611

2, 4- DNT

6.23
<0. 064

<0. 064

<0. 064

<0. 064

2, 6- DNT

<0
<0

<0.

<0.

<0.

. 074
. 074

074

074

074

HWX

14.1
<1.21

<1.21

<1.21

<1.21



<0. 635

M 031 <0. 611 0. 205 <0.074 <1.21
0.919

M 032 <0. 611 0.102 <0.074 <1.21
1.43

M 046 12.0 45.3 <0.074 159. 0
3340. 0

M 047 <0. 611 0.138 <0.074 <1.21
3.25

M 048 <0. 611 <0. 064 <0.074 <1.21

1.28

M 051 14.5 47.0 <0.074 44.0
2630. 0

M 059 <0. 611 <0. 064 <0.074 <1.21
<0. 635

M 060 <0. 611 2. 10 <0.074 3.23
34.6

M 061 <0. 611 <0. 064 <0.074 <1.21
<0. 635

M 079 <0. 611 <0. 064 <0.074 <1.21
1. 06

M 080 <0. 611 <0. 064 <0.074 <1.21
<0. 635

M 105 <0. 46 <0. 40 <0. 60 <0. 53
<0. 43

M 106 <0. 46 <0. 40 <0. 60 <0. 53
<0. 43

M 107 <0. 46 <0.37(1) <0. 60 <0. 53

2.74(C)

M 111 <0. 46 <0. 40 <0. 60 <0. 53
<0. 43

M 125 <0. 46( D) <0. 40 <0. 60( D) <0. 53( D)
1.08(C, © <0. 43( D)

O

Table 5-2 (co
Concentrations of Explosives Conmpounds Measured In Nort

Sanpl es (ag/ L)

VAELL 1, 3- DNB 2, 4- DNT 2, 6- DNT HWX

1,3,5-TNB 2,4,6-TNT
I D

M 126 <0. 46 <0. 40 <0. 60 <0. 53
<0. 43

M 127 <0. 46 <0. 40 <0. 60 <0. 53
<0. 43

M 137 <0. 611 <0. 064 <0. 074 <1.21
<0. 635

M 138 <0. 611 <0. 169 <0. 074 <1.21
1.90

M 139 <0. 611 <0. 064 <0. 074 <1.21

<0. 635



M 140 <0. 611 <0. 064 <0. 074 <1.21

<0. 635
M 141 <0. 611 <0. 064 <0. 074 <1.21
1.59
M 142 <0. 611 <0. 064 <0. 074 <1.21
<0. 635
M 143 <0. 611 <0. 064 <0. 074 <1.21
<0. 635
M 146 12. 6 33.2 <0. 074 821.0
3500.0
Not es/ Dat a Fl aggi ng Codes:
(1) - Results less than Certified Reporting Limt, but greater than c
(B) - Analyte found in blank as well as sanple.
(C) - Analysis was confirnmed.
(D) - Duplicate sanple or test nane.
(G - Analyte found in rinse blank as well as sanple.
(U) - Analysis is unconfirned.
O
Concentrations of Metals In Northern
Sanmple ID Arsenic Cadm um Chrom um Chrom um Copper
Sel eni um Zi nca Cyani de Dat e
111 (ug/L) Tot al (V1) (ug/L)
(ug/L) (ug/L) Sanpl ed
(ug/L) (ug/L) (ug/L)
M 030 <2.5 <4.0 7.7 <2.5 <8.1
<2.5 8/ 17/ 93
<2.5 <4.0 <6.0 -- <8.1
11/11/90
M 031 - - <4.0 <6.0 <2.5 --
8/ 17/ 93
-- <4.0 9.8 -- --
M 032 - - <4.0 <6.0 <2.5 --
9/ 06/ 93
-- <4.0 <6.0 -- --
M 059 - - <4.0 <6.0 <2.5 --
8/ 17/ 93
-- 23 <6.0 -- --
M 060 -- <4.0 7.1 <2.5 --
8/ 18/ 93
<2.5 <4.0 <6.0 -- <8.1
11/ 30/ 90
M 061 - - <4.0 <6.0 <2.5 --

8/ 18/ 93



10/ 22/ 93

10/ 22/ 93

<2.5

<2.5

ext ends

requires

.- 18 6.1 .- .-

M 079 .- <4.0 6.1 .- .-
.- <4.0 8.4 .- .-
M 080 .- <4.0 23 .- .-
.- <4.0 <6.0 .- .-
M 137 <2.5 <4.0 <6.0 <2.5 <8.1
10/ 19/ 93
M 139 <2.5 <4.0 <6.0 <2.5 <8.1
10/ 20/ 93

Val ues presented are for the dissolved formof the netal.

The sanples collected in 1993 from M 079 showed little increa
was detected at 26.2 ag/L and 2,4, 6-TNT was detected at 1.06 ag/L; n
since the RI.

I norganic constituents (nmetals) have been detected in groundw
facility boundary, although not at |evels posing a significant healt
The concentrations of netals in the groundwater are only of concern
be achieved if the groundwater is extracted, treated, and di scharged

5.2.3 Extent and Distribution of G oundwater Contam nation

Anal ysi s of avail able sanpling data indicates that there are
northern boundary of MAAP. These areas of concern have been designa
Area. Further investigation of the northern boundary area is curren
and depth of contam nation prior to design of an extraction system
FFS (USAEC, 1994a) assuned that only the East and West Areas, as des
groundwat er renedi ati on.

5.2.3.1 West Area. As presented in Figure 5-1, the West Area
M 059/ M 060/ M 061. The | atest groundwater sanple collected fromMO

from 141 to 151 feet bel ow ground surface) contained 68.1 ag/L of to
direction (cross-gradient), this area of concern extends, at a nmaxim

the west to nonitoring well cluster M030/M 137 in the east. The d
well clusters is approximtely 2,200 feet. The downgradi ent extent
known, but further investigations are underway to evaluate the north
current data, it is inpossible to reasonably estinate the vol une of

renedi ati on.

As indicated by the | evels of explosives conmpounds detected i
C, groundwater contam nation is also present in areas far south of D



ar ea

purpose of this action is to provide a nmeans for controlling the off

of concern is focused on the groundwater north of Ditch C (as shown

i nvestigations

surface),

aqui fer

pl ant .

concern

wi |l address the area of contam nated groundwater south of Ditch C

Monitoring well cluster M 059/ M 060/MO061 lies within the app
is likely that the concentrations of explosives conpounds detected
concentrations along the facility boundary in the West Area. G ound
shall ow wel | and deep well within this cluster (M 059, screened from

and M 061, (screened from 235 to 245 feet bel ow ground surface) did
above their respective detection limts. Therefore, it appears that

i s contam nat ed.

The contamination detected in the groundwater sanple collecte
result of migration of contam nated water from Ditch C, near nonitor

has recei ved wastewater fromLines B and D, as well as sanitary eff

The groundwater in this area of the ditch is contam nated with high
sanpl e collected from M 046 had 6,180 ag/L of total explosives) and
of the M 059/ M 060/ M 061 wel |l cluster.

5.2.3.2 East Area. As presented in Figure 5-1, the second ar
National Guard Training Area. It includes nonitoring well M 031 and
M 079/ M 080. The groundwater sanple collected fromMO079 (screened

ground surface) contained 27.3 ag/L of total explosives. |In genera

conmpounds in shallow wells increase as the distance to Ditch 7 decre
the source of the contamination. This ditch received untreated wast
becanme inactive in the 1970s. The groundwater sanple collected from
inthis area (M139) did not contain expl osives conmpounds above the

Therefore, it appears from avail able data that only the shall ow zone
7 contains expl osives conpounds.

In the cross-gradient direction (east-west), the area of cont
approximately 1,500 feet wide. Further investigations are underway
contamination. Wth current data, the volune of contam nated ground
that requires renedi ati on cannot be reasonably estinmated.

Because the purpose of the study is to evaluate the options f
of contam nants, the southern extent of the area of contaninated gro

On the north side, the area extends an unknown di stance north of the

Monitoring well cluster M107/M 138 is |located i nmediately do

G oundwat er

sanpl es collected fromthese wells contained very |low | evels of exp
data indicate that the groundwater underlying the area between Ditch
with significant |evels of explosives conpounds.



6.0 SUMMARY OF SI TE RI SKS

A risk assessnent consists of an evalution of the types and
pat hways by which receptors could potentially be exposed to these co
carcinogenicity of the contanminants. A quantitative estimate of the pote
effects to

occur in the future can be constructed fromthese data. 1In estimating th

made that no renedial action would be taken to address contam nation; the
referred

to as a baseline risk assessment. The nmain focus of the baseline risk as
pot enti al

ri sks associated with the use of, and exposure to, untreated groundwater
boundary

of MAAP. The conpl ete baseline risk assessnent can be found in Section 3
1994a).

As discussed in Section 1.0, there are scattered residences t

boundary. Downgradi ent of the northern boundary areas of concern, the ne
| ocated

north of the Rutherford Fork and at a distance of approximately 1.5 mles

Homeowners of the east side of the facility are not at risk fromthe conc
from

the facility because they are cross-gradi ent and/or upgradi ent from areas
cont am nati on.

Wthin the facility, the Arny perfornms regular nonitoring of the potable
ensure

that no contamination is present. Therefore, under current conditions, h

cont anmi nat ed groundwat er.

Honeowners in this area of western Tennessee tend not to install d

t han

necessary to obtain sufficient quantities of water. The high perneabilit
aqui fer

results in adequate well yield even at shallow depths within the aquifer
was

made in the baseline risk assessnent that on-site residents would be expo
cont am nant s

that have been detected in sanples frominternedi ate and shal |l ow aquifer

boundary.

To evaluate the potential risks posed by all organic and inor
wel ls were sanpled in August and Novenber of 1993. These are the nost re
groundwater at the northern facility boundary; therefore, the baseline ri
usi ng these data.

The first task of the baseline risk assessment was to sumari
ter at the northern boundary. Chemicals of potential concern were sel ect
organi ¢ chenicals and those inorganic chem cals that were not within natu

concentrations.
Chenicals that were the focus of the baseline risk assessnment included 2,
1, 3,5, - TNB,



2,4,6-TNT, and chromium Each of these chem cals was carried through the
in the

baseline risk assessment. |In addition to the chemi cals that were the foc

assessnment, sonme organic chenmicals and nmetals were detected in the three

anal yses were conducted, and al so were carried through the baseline risk

Toxicity information was conplied for each chem cal of potent
potential toxicity of each chem cal as represented by quantitative oral t
factors used to estimate risks. The toxicity/carcinogenicity criteria we

i nt egrated
Ri sk Information System (IRIS) and Health Effects Assessment Summary Tab

A reasonabl e maxi mum exposure (RME) case was evaluated in the
RMVE case was evaluated in order to place a conservative upper-bound on th
nmeani ng
that the risk estinmate is unlikely to be underestimted but it may be ove
carci nogens and potential adverse effects for noncarci nogens were cal cul a
i ngesti on pathway, as described below. Carcinogenic risks were conpared
risk

O

range for renedial planning at Superfund sites of 1x10-4 to 1x10-6,
i ndices were conpared with a hazard index of 1.0. Hazard indices greater
pot enti al
for adverse health effects.

Currently, consunption of groundwater at the northern boundar
peopl e do not presently live in this area, there are no restrictions that
provi de
an indication of possible future risks associated with exposure to contam
northern boundary, a future | and-use scenario was eval uated that assuned
groundwat er al ong the northern MAAP boundary.

6.1 RESULTS OF THE RI SK ASSESSMENT

The risk estimates for groundwater ingestion of the explosive

| and-use conditions were estimated. Child groundwater ingestion risks we
risk

range of 1x10-6 to 1x10-4. Adult groundwater ingestion risks were within
range of

1x10-6 to 1x10-4 for all wells considered. O the three carcinogenic exp
RDX

contributed nmost to the risks (with maxi mum RDX risks of 1.5x10-5 for the
3.4x10-5 for

the adult resident); 2,4-DNT and 2,4, 6-TNT contributed to overall risks t
hazard

i ndices were greater than 1.0 for two of the well groupings considered.

organ/critical effect, the hazard index still exceeded 1.0 for the spleen
(due

to 2,4,6-TNT) in one instance.

The risk estimates for groundwater ingestion of the renaining
groundwat er under future |and-use conditions were |less than or at the | ow



risk

range of 1x10-6 to 1x10-4 for both adults and children. The hazard indic
adults

were all less than 1.0.

6.2 CONCLUSI ONS

The results of the baseline risk assessment indicate that the

groundwater at the northern boundary could potentially result in adverse
t he

groundwat er were used as drinking water by residents. Although the risks
action

levels, it is apparent fromthe results of periodic sanpling of the wells
t he

| evel s of explosives conpounds are increasing. The concentrations of exp

groundwat er sanples collected fromnonitoring wells upgradi ent of the nor
hi gh

as 6,000 to 8,000 ag/L (near Line K, approximately 3,000 feet south of th
t heref ore,

it is likely that concentrati ons of explosives conmpounds will continue to
of

time. The baseline risk assessnent therefore indicates that interception
gr oundwat er

i s warranted.

The baseline risk assessnent indicates that actual or threate

substances fromthis site, if not addressed by inplenenting the response
may present a current or potential threat to public health, welfare, or t

7.0 DESCRI PTI ON OF ALTERNATI VES

Renmedi al alternatives for groundwater were devel oped to satis
obj ectives:

O Protect human health and the environnent;

O Attain chenical -specific ARARs and human heal t h- based r
wat er exposures of future groundwater uses at the nothe

O Use permanant solutions and treatnment nethods to the ma

O Achieve a renmedy in a cost effective manner.

This section presents the ARARs and to-be-considered (TBC) Gu
remedi ati on at MAAP and describes the extraction systenms, the treatm
alternatives that have been considered for groundwater at the northe

7.1 APPLI CABLE OR RELEVANT AND APPROPRI ATE REQUI REMENTS AND TO- BE
CONSI DERED
GUI DANCE

As required by the NCP, the selected alternative nust be in c
are the cleanup standards, standards of control, and other substant
requi renents, criteria, or limtations pronul gated under Federal or
hazar dous substance, pollutant, contam nant, renedial action, |ocat



Superfund site. These ARARs will apply to the selected renedial alt
groundwat er .

7.1.1 Goundwater C eanup CGoals

EPA has devel oped chenical -specific criteria for contam nants
this interimrenmedy. These criteria are the National Primary Drink
whi ch
are codified in 40 CFR Part 141 as part of the Safe Drinking Water A
NPDWS i ncl ude mexi mum cont am nant | evel goals (MCLGs) and mexi mum co
(MCLs) .
The MCL for nitrate is 10,000 ag/L as nitrogen (40 CFR 141.23).

The other site-related contam nants of concern in northern bo
expl osi ves conpounds. Federal MCLs or State of Tennessee groundwate
t hese conpounds. Therefore, to-be-considered gui dance, consisting o
doses (RfDs), and cancer slope factors (CSFs) will be considered cle
action. These health-based cl eanup standards may not be nmet for th

EPA Heal th Advisories (HAs) are non-regul atory concentrations
at which adverse effects would not be anticipated to occur. A nmarg
sensitive nenbers of the population. The HA nunbers are devel oped f
noncar ci nogeni ¢ end-points of toxicity. They do not incorporate qua
risk fromsuch exposure. Lifetinme HAs are calculated for a 70-kg ad
per day. EPA HAs are available for the principal contam nants RDX

For the remmi ni ng contani nants of concern, risk-based chenica
been devel oped using RfDs and CSFs fromthe EPA Integrated Ri sk Infornmati

dat abase
(USEPA, 1988). For carcinogens and suspected carcinogens (2,4-DNT and 2,

nave been cal cul ated using the assunptions of a 70-kg human and a lifetine ing
per
O
day. For non-carcinogens (nitrobenzene and 1,3,5-trinitrobenzene), targe
He the concentration that will result in no adverse health effects foll ow ng
dri nki ng

water. For all site-related contam nants of concern, these to-be-conside
groundwater are listed in Table 7-1

7.1.2 Surface Water Discharge Limts

EPA has adopted effluent linmtations and guidelines for exist
performances for new sources pursuant to Sections 301, 304, and 306 of th
Control Act as anended, PL92-500. Pernits devel oped under the National P
El i m nation

System (NPDES) program for discharges to effluent-limted segnments conta
st andar ds

in accordance with these guidelines. Depending on the conditions of rece

i nvolved, individually specified effluent Iinmtations may apply. The NPD
MAAP i ncl udes



an effluent limtation for an additional pollutant, defined as total nitr
aver age
and 500 ag/L daily maxi mum

Because of the uncertainities regarding the |ocation and size

prevent further off-site mgration of the areas of contam nated groundwat
have

not been determ ned. Effluent discharge limts are devel oped using mass
t heref ore,

final effluent discharge limts cannot be calculated until the details of
finalized.

To aid in evaluation of the different extraction, treatnment, and discharg

di scharge limts have been devel oped for the follow ng situations:

O Di scharge into a ditch at a flowrate of 1200 gallons per nin
i f discharge occured directly into Ditch C and/or Ditch 7.

O Di scharge into the Rutherford Fork at a flow rate of 50 gpm
extraction wells are placed very close to the | eading edges o
groundwater. In this case, the required capture zone would b
woul d achi eve the necessary degree of capture.

O Di scharge into the Rutherford Fork at a flow rate of 1200 gpm
extraction wells were placed at the facility boundary. A hig
the | arge downgradi ent area of contam nated groundwater

The resulting potential chem cal -specific effluent discharge
These val ues are based on the follow ng assunptions:

O The 3-Q 20 low flowin the Rutherford Fork is 10 cubic feet p

fl ow

in the ditches is 0 cfs.

O The hardness of the water in the Rutherford Fork has been ass
This is the m ni num hardness under the proposed revisions to
Quality Control Standards.

O The background concentrations of inorganic conpounds are |ist
exception of |ead, these values were neasured at Mle 2.6 of
on March 15, 1993. The value for lead is the average val ue f
sanpl es coll ected by the TDEC fromthe Rutherford Fork at the
(downstream of MAAP).

O

Table 7-1
Cheni cal - Specific Cl eanup Standards for the Site-Rel ated
I n G oundwat er

Cont am nant of Concern MCL or Heal t h-Based @ui dance
Val ue

(/L)

Nitrate 10, 000 as Nitrogen



141. 23)

1, 3-Di ni trobenzene 1
2,4-Dinitrotol uene 0.5
2,6-Dinitrotol uene 0.5
HMWX 400
Ni t robenzene 20
RDX 2
1,3,5-Trinitrobenzene 2
g/ kg-
2,4,6-Trinitrotol uene 2
O
Table 7-2
Potential Chem cal - Specific Effluent Discharg
Par anet er Stream Chronic Fraction Ad
Limt
Backgr ound I nstream Di ssol ved Chronic
Conc. 2 Al | owabl e | nstream
(am/ L) (am/ L) Al
Copper 0.90 3.62 0.35

858



Chrom um 0.90 50.0 0. 20

Tot a
Ni ckel 9.0 48.8 0.43
Cadmi um 1.0 0.38 0.25
Lead 10. 05 0.54 0.33
Mer cury 0.01 0.01 0.32
Silver 0.19 0.37 0.35
Zinc 2.0 32.75 0.29
Tot al - - - -
Ni trobodi es
pH : : : :
8.5
Di ssol ved - - -
Oxygen

1. These effluent discharge limts are prelimnary and subject to c
with the TDEC

2. Wth the exception of |ead, the stream background concentration
Rockspring Branch on March

15, 1993, by the TDEC.

3. The assuned 3-Q 20 flowin the ditch is O

4. The 3-Q 20 flowin the Rutherford Fork is 10 cfs.

5. The value for lead is the average value from anal ysis of surface
fromthe Rutherford

Fork at the | ocation of the Route 79 overpass (downstream of MAAP).

6. Because the background concentrati on exceeds the adjusted chron

concentration, the discharge limt
has been set equal to the adjusted chronic instream all owabl e concen

In addition, the State of Tennessee woul d i nmpose effluent dis
to 8.5 pH units), dissolved oxygen (mninmum of 5 ppm and total nitr

These effluent discharge limts are prelininary and subject t
with the TDEC

7.1.3 Location-Specific ARARs

RCRA requi renments regarding the |ocation of hazardous waste t



this

saf ety

wel | s

appropriate requirements for this action. These requirenments cover
264.18) and placenment near a fault (40 CFR 264.18).

Regul ati ons that require Federal actions to protect floodpla
wet | ands (40 CFR 6, Appendix A) are relevant and appropriate require

7.1.4 Action-Specific ARARs

The di sposal of sludges and spent GAC will be in conpliance w
260 - 270), which are relevant and appropriate requirenments for this

7.2 ALTERNATI VE 1: NO ACTI ON

The No Action alternative, Alternative 1, has been devel oped
active treatnment alternatives. The NCP and CERCLA, as anended by SA

alternative as a baseline for conparison of risk reduction achieved

this alternative, no further action would be taken to address contam
calculated in the baseline risk assessnent are based on the scenario
no active reduction of present or future potential risks). For the

the area may be used for any purpose, including residential |and use
conditions, the baseline risk assessnent predicts that adverse effec
this alternative (i.e., hazard index greater than one) at both areas

There is no inplenmentation tine or cost associated with the N
additional renmedial activities will be inplenmented at the site.

7.3 ALTERNATI VE 2: LI M TED ACTI ON

The Limted Action alternative, Alternative 2, has been deve
may be taken to limt human exposures to the contan nated groundwate
the toxicity, nobility, or volune of contam nants, but it would redu
and exposures to contam nated groundwater. The Limited Action alter
the foll owi ng actions:

Institutional Restrictions;

Publ i ¢ Educati on Prograns;

Emer gency Provi si ons;
Long-term Envi ronnental Mbnitoring; and
Fi ve-year Reviews.

Ooooogoo

Institutional controls include access restrictions, deed rest
Access restrictions include facility regulations to levy fines again
restrictions limt the future uses at the site and require permts,

precautions for any activities conducted in the vicinity of the site

woul d be prohibited in affected areas. Education prograns woul d be
| ocal residents of the potential site dangers. 1In addition, enmergen
woul d be devel oped for the site. These provisions would provide a p
acci dental exposure or sudden increase in risks at the areas of conc



hazar dous

Long-term envi ronnental nonitoring would be conducted al ong t
Groundwat er sanpl es woul d be collected at regular intervals from ex
be anal yzed for the contam nants of concern (i.e., explosives and ne
of continued off-site contam nant nigration, additional sanpling may
wat ers, and suppl enmentary nonitoring wells nmay be installed. Analyt
m ni mum of every five years to nmeet the NCP requirenent of five-year

chemicals remain untreated. These reports would present the anal yt
of whether additional renedial actions are required at the sites.

Al t hough this alternative does not treat groundwater and redu
alternative would limt potential human exposure to the contani nants
nmonitoring data, and evaluate changes in site conditions over tine.
Alternative 2 are $64,000, and annual operation and nai ntenance (O&M
$143,000. The total present worth of this alternative is $2,262,000
5% di scount rate. This cost estimate assunmes that no new nonitoring

7.4 COVMON ELEMENTS OF TREATMENT ALTERNATI VES 3 THROUGH 5

The remaini ng groundwat er treatnent alternatives contain seve
the "No Action" and "Limted Action" alternatives (Alternatives 1 an
consi dered include collection technol ogies, on-site treatnent, and d
surface water. Contam nated groundwater will be removed fromthe aq
wel | s at each area of concern. The extracted water will be piped to
aboveground pi pi ng system Each area of concern may have its own in
consi sting of a conbination of chenical and physical treatnment techn
in the conbination of chem cal and physical processes that are used
di scharge criteria; all alternatives include sinmlar treatment to re

The Arny has chosen the nost prom sing and econom cal renedia
to northern boundary groundwater under this Interim Action ROD. At

wi |l be operated such that effluent discharge levels will not be exc
therefore, off-site residents and the environnent will be protected
groundwater. At the sanme tine, institutional controls will preclude

groundwat er .

The treatnment technol ogies introduced and described in this s
to protect potential groundwater users and for their potential to re

cont am nants

in groundwater to levels safe for discharge to surface water. The h
groundwat er extracti on and ARARs for effluent discharge relevant to
presented in Tables 7-1 and 7-2, respectively.

7.4.1 Extraction Systens

In screening technol ogy types, extraction wells have been det
technol ogy to extract groundwater at the northern boundary. Extract
wel | -under st ood technol ogy that, given the highly transm ssive and e
i mpl enmented al ong the northern facility boundary.

The locations of the extraction wells will be selected based
i nvestigation of the northern boundary area. Because the extent of



wel | s

of

and

be

costs.

in each area is not known, the flowrate that would be required to a
known. In the FFS for this project (USAEC, 1994a), assunptions were
the extraction wells and the extent of contamination to arrive at co
cost estimating purposes. These estimates are based on inconplete d
that changes will be made to the systemduring | ater stages of this
been made to allow for relative cost conpari sons between the various
consi derati on.

Factors affecting the design of the extraction systemfor eac
dept h and thickness of the aquifer, the conductivity of the aquifer
contami nants in groundwater at the northern facility boundary. The
di scussed bel ow have been devel oped on the basis of hydrogeol ogi c np
boundary (USAEC, 1994a). To be conservative, costs for two separate
in the cost estimates for each of the treatnment alternatives.

7.4.1.1 Eastern Area of Concern. For the eastern area of con
two extraction wells would be installed and woul d be punped at a com

7.4.1.2 Western Area of Concern. It has been assuned that a
punped at 600 gpm for the western area of concern.

7.4.2 Estimated |Influent Concentrations

At the time of the FFS, insufficient data were available to p
cont am nant concentrations for each area of concern. For the purpos
that the influent concentration of total explosives in the West Area
assunmed that the influent concentration of total explosives is 100 &
results of analysis of devel opnent water collected in March 1994 aft

al ong the northern boundary at the facility. These assunptions have
pur poses only.

7.4.3 O her Assunptions Used in the Cost Estinmates

The on-site treatnment systenms are based on a proposed flow ra
to reverse the groundwater gradient and, therefore, control further

been assuned that two treatment systens would be constructed. It ha
systenms may have to operate for thirty years or nore. Due to the |lo
extensive adm nistrative oversight will be required to ensure the pr

this alternative. Long-termnonitoring of influent and effluent con
the treatnment effectiveness of the inplenmented alternative will be r

required as part of the long-termnonitoring program Institutiona
prograns, and energency provisions, simlar to those included in Alt

Details of the treatnment plant would be determined in the Rem
of a treatnment alternative will require the construction of a treatm
bui l di ng heating and lighting; |long-terminfluent, effluent, and gro
review of site conditions. The cost estimates are based on vendor



Obi on

These estimates are only prelimnary estinates and are subject to ch
7.5 ALTERNATI VE 3: GWF/ GAC/ OFF- SI TE DI SCHARGE

This alternative includes all elenents of the Limted Action
not use the affected water as drinking water. In addition, extract
woul d be perfommed to control the off-site migration of the explosiv
concentrations of explosives conpounds in the groundwater

The extracted water would first be filtered using a granul ar
suspended solids, which would enhance the efficiency of the subseque

Treatment with GAC woul d renove expl osives conpounds fromthe
first adsorption unit is the primary treatnment unit, renmoving the na
second unit renoves renaining expl osives conpounds to | evels |ow eno
ef fl uent discharge |levels. Each treatnment system would al so incl ude
servi ce when necessary.

Spent GAC woul d be di sposed of in accordance with applicable
regul ati ons.

This alternative would not include a treatnment step for renov
Therefore, for discharge into a ditch, it is possible that the efflu
discharge limts. For this reason, treated water woul d be di scharge

Ri ver where the higher discharge limts would be nmet. Treated water
adequate renoval of explosives conmpounds and netals.

The total net present worth of Alternative 3 is estimted at
30 years at a discount rate of 5% This includes capital costs of $
$1, 070, 000

7.6 ALTERNATI VE 4: PRECI PI TATI ONV GW/ GAC/ ON- SI TE DI SCHARGE

This alternative includes all elenents of the Limted Action
not use the affected water as drinking water. In addition, extract
woul d be perforned to control the off-site migration of the explosiv
concentrations of explosives conmpounds in the groundwater

The treatnment systemfor this alternative would be simlar to
3, with the addition of a precipitation process. Precipitation is a
This woul d ensure that groundwater treated by this system would neet
requi renents and would all ow di scharge of treated groundwater direct

The chemical precipitation process introduces hydroxide or su
with the nmetals and cause themto becone heavier and ultimtely sett

the bottom of the system would go through a filter press to concentr
then be tested and di sposed of in accordance with applicable environ

For this alternative, treated water woul d be di scharged direc



of the precipitation process would ensure that State of Tennessee ef
into a ditch would be nmet. Treated water would be sanpled to ensure
conmpounds and netal s.

The estimated capital costs for Alternative 4 are $9, 882,000,
esti mated at $1,544,000. The total present worth of this scenario
di scount rate).

7.7 ALTERNATI VE 5: GWF/ GAC/ | ON EXCHANGE/ ON- SI TE DI SCHARGE

This alternative includes all elenents of the Limted Action
not use the affected water as drinking water. In addition, extract
woul d be perforned to control the off-site migration of the explosiv
concentrations of explosives conpounds in the groundwater

The treatnment systemfor this alternative would be simlar to
3, and also includes ion exchange as an additional nethod for renobva

lon exchange is a process that filters water through special
wat er to exchange the dissolved nmetals for less toxic elenents. Reg
occur every thirty days, producing residuals that could be shipped o
accordance with applicable environnental |aws and regul ations.

For this alternative, treated water woul d be di scharged direc
of the precipitation process would ensure that State of Tennessee ef
into a ditch would be nmet. Treated water woul d be sanpled to ensure
compounds and netal s.

The total net present worth for Alternative 5 is estimted at
at a discount rate of 5% This includes capital costs of $11, 262,00

$1, 725, 000.

O
O

t hese

8.0 SUMVARY OF COMPARATI VE ANALYSI S OF ALTERNATI VES

Thi s section eval uates and conpares each of the alternatives
respect to the nine criteria used to assess renedial alternatives as
NCP. Each of the nine criteria are briefly described below. Al of
treatment and di scharge of groundwater (Alternatives 3 through 5) we
criteria of protection of human health and the environnment and conpl

alternatives neet the primary balancing criteria to different degree
rel ati ve strengths and weaknesses of the different renedial alternat
conparative analysis of alternatives. As previously discussed, the

Alternative
Alternative
Alternative
Alternative
Alternative

No Acti on;

Limted Action;

GWF/ GAC/ Di scharge to the Rutherford Fork

Preci pi tati on/ GW/ GAC/ Di scharge to on-sit
GWF/ GAC/ | on Exchange/ Di scharge to on-site

OoO0O0
aRNE

8.1 NI NE EVALUATI ON CRI TERI A



group

Section 300.430 (e) of the NCP lists nine criteria by which e
assessed. The acceptability or performance of each alternative aga
individually so that relative strengths and weaknesses nmay be ident

The detailed criteria are briefly defined as foll ows:

O Overall Protection of Human Health and Environnment is use
remedy provides adequate protection against harnful effec
health or environnental risks are elimnated, reduced, or
engi neering controls, or institutional controls.

0 Conpliance with ARARs addresses whether a renedy will nee
rel evant and appropriate requirenents of Federal and Stat
the renedy provides a basis for invoking a waiver.

O Long-term Ef fecti veness and Permanence refers to the magn
the ability of a remedy to maintain reliable protection o
envi ronnent, over tine, once clean-up goals have been net

O Reduct| on of Toxicity, Mbility, or Volune through Treatm
performance of the treatnment technol ogies enployed in ar

0 Short-term Effectiveness refers to the speed with which t
as well as the potential to create adverse inpacts on hum
during the construction and inplenmentation period.

O I mpl ementability is the technical and adm nistrative feas
availability of materials and services needed to inplenen

0 Cost includes both capital and O&M costs.

0 State Acceptance indicates whether, based on its review o
Proposed Plan, the State concurs with, opposes, or has no
alternative.

0 Conmunity Acceptance is assessed following a review of th
on the RI/FS Report and the Proposed Pl an.

The NCP (Section 300.430 (f) states that the first two criter
envi ronnent and conpliance with ARARs, are "threshold criteria" whic
remedi al action. The next five criteria are "primary balancing crit

nmust be bal anced. The preferred alternative will be that alternativ
and the environnment, is ARAR-conpliant, and provi des the best conbin
attributes. The final two criteria, state and conmunity acceptance,
eval uated foll owing conment on the RI/FS reports and the Proposed P

8.2 PROTECTI ON OF HUMAN HEALTH AND THE ENVI RONMENT

Current levels of groundwater contam nation pose unacceptabl e
groundwat er were used as drinking water. |In addition, the results o



boundary

(No

of

woul d

sanpl es collected at the northern boundary indicate that the |levels
i ncreasi ng. Because the concentrations of explosives in groundwater

area are high (on the order of 6,000 to 8,000 ag/L near Line K), the
conmpounds in OU3 northern boundary groundwater are expected to incre

Action) would not nmeet this criterion because no actions are taken t
exposure pathways. The threshold criterion of protection of human h
not be achieved by Alternative 1. Therefore, Alternative 1 is elim
alternatives.

Alternative 2, Limted Action, would provide sonme protection
i mpl enenting and nmi ntai ni ng access and | and-use restrictions. Thes
and exposure. Because actions would be taken to prevent exposures t
to monitor the distribution and nobility of contami nants, Alternativ

overall protection of human health and the environnment. However, im

not reduce contam nant |evels or prevent mgration of contam nants o
may not permanently reduce access to contani nated groundwater in the

Alternatives 3, 4, and 5 would protect human health and the e
cont ami nat ed groundwater, controlling mobility of contam nants, and
of these three treatnent alternatives would provide protection of hu
t hrough extraction and treatnment of groundwater

8.3 COVPLI ANCE W TH ARARS

Alternative 2 would neet the threshold criterion of conplianc
groundwat er standards do not exist for the explosives conpounds.

Each of the remaining alternatives (Alternatives 3, 4, and 5)
treatment of the groundwater, would be operated in conpliance with a
that apply to groundwater treatnent facilities. Under each of these
groundwat er woul d be renmoved fromthe aquifer underlying the area no

boundary. The extraction of contam nated water would control the fu
groundwat er and reduce the levels of contam nants in groundwater. T
di scharged to the Rutherford Fork or the on-site ditches in conplian
discharge limts. |In conbination with |and use restrictions that wo
groundwat er as drinking water, inplenentation of any of these altern
protection of human health and the environnent.

8.4 LONG- TERM EFFECTI VENESS AND PERMANENCE

Alternative 2, Limted Action, would not provide |ong-term ef
human health and the environnment because no action would be taken to
of expl osives conpounds in off-site groundwater

Alternative 3 through 5 include groundwater extraction and tr
ef fective, permanent treatnent of contam nants in groundwater. Howe
upgradi ent groundwat er occurs, the natural mgration of contam nated



continue. Under these conditions, continuous extraction and treatne
the northern boundary woul d be needed.

GWF (included in Alternatives 3 through 5) would effectively
mat eri al and associ ated i norgani c contami nants fromthe groundwater
renmoved by GW nust be dewatered and di sposed, but these residuals a
due to the | ow concentrations of nmetals in groundwater. These resid
deterni ne proper disposal nethods.

The effectiveness of the GAC system (included in Alternatives
groundwat er contact tine with the carbon, the size and type of carbo
contaminants in water. The pH of the wastewater nay al so affect the
Most of these paraneters are known based on sinilar applications, an
effectively and permanently renove expl osi ves conpounds fromthe ext

Spent carbon that is generated by these systens would be disp
appl i cabl e environnental |aws and regul ati ons.

Resi dual s generated by precipitation and i on exchange process

4 and 5, respectively, would be disposed of properly. The sludge produce

process

woul d

risks

woul d be tested periodically to deternm ne hazardous characteristics,
a hazardous waste due to the | ow concentrations of toxic netals int
generated by ion exchange regenerati on woul d be di sposed of in accor
environnental |aws and regul ati ons.

8.5 REDUCTI ON OF TOXICI TY, MOBILITY, OR VOLUME THROUGH TREATMENT

Alternative 2, Limted Action, would not neet this criterion
groundwat er woul d not be perforned.

| mpl ement ation of Alternatives 3 through 5 would result in th
vol une of the contam nants through treatnment. The vol unme of contam
by renovi ng contani nated groundwater fromthe aquifer and treating t
conmpounds. Mbbility of contam nants woul d be reduced by controlling

cont ami nat ed groundwater. The conbination of the GW and GAC units
precipitation, and GAC units (Alternative 4), or GW, ion exchange a

reduce the toxicity by renoving inorganic and organi c contam nants f
8.6 SHORT- TERM EFFECTI VENESS

Alternative 2, Limted Action, would provide limted effectiv
present, off-site residents are not exposed to the contam nated grou
Alternative 2 would include |and-use restrictions to preclude the us

drinki ng water, but active control of the migration of contam nated

Construction of the extraction system treatment facility, an
through 5 woul d be conpleted with standard constructi on equi prment an



t han

to workers beyond those risks inherent in construction projects. L
| ocated within the vicinity of the site would be unaffected by the c

The length of tine required to design and construct the treat
alternatives would range from 18 to 24 nonths. This tine estimte
and review, preparation of bid packages, selection of contractors an
equi pnrent installation, and start-up

8.7 | MPLEMENTABI LI TY

| mpl ementation of Alternative 2, Limted Action, would consis
education prograns, emergency provisions, |ong-term environnmental no
All of these conponents of Alternative 2 could be readily inplenente

The treatnment processes that are proposed in Alternatives 3,
and wastewater treatnent systens and are comrercially available. EXx
contami nants in extracted groundwater woul d be adequately renmoved th
treatment processes. Electricity is the only utility that is requir
it can be nade avail able at each site.

The extraction systens for Alternatives 3, 4, and 5 would be
Government property, then they nust be high-yield wells capable of s
rates. |If the wells are | ocated near the | eading edges of the areas
| ease agreenent nust be negotiated with the [ andowner to allow for
mai nt enance.

The treatnment systemfor Alternative 3 would be the easiest t
to the sinplicity of the system The treatnent system for Alternat

that for Alternative 4 because the ion exchange systemincluded in A
aut omat ed operation and woul d have fewer operating and nai ntenance r
precipitation process that is included in Alternative 4.

The treated water discharge systemfor Alternatives 4 and 5 w
the di scharge system for Alternative 3 because of the shorter distan
on-site ditches and the fact that di scharge would take place on Gove
private property. An NPDES permit would not be required for on-site
required for discharge to the Rutherford Fork. To install and opera

Alternative

O

3, a |l ease agreenent must be negotiated with the | andowner. Also, u
feet of underground di scharge piping nust be maintai ned.

For Alternatives 3, 4, and 5, extensive adninistrative oversi
proper operation and nmi ntenance and overall performance of the pref
treatment system would require long-termnonitoring of influent and

residual s, and analysis of treatnent effectiveness. Five-year reviews wo
| ong-term nmonitoring program The tasks associated with coordi nating and

alternatives

are feasible and inpl enent abl e.

8.8 COSsT



The estimted costs for Alternatives 2 through 5 are included in T

i nclude treatnent systens for both areas of concern. Although Alternativ
estimted

costs, it does not nmeet the threshold criterion of conpliance with ARARs.

expensive of the three alternatives that include groundwater treatnent.
di scharge

to the Rutherford Fork, which allows greater flexibility in the degree of
di scharge

to the on-site ditches. Alternatives 4 and 5 provide for treatnment for
needed

for discharge to the on-site ditches. Alternative 4 is slightly less exp

The cost estimates contain a significant degree of uncertaint
The capital costs for each of the treatnent alternatives have the gr
prices for the treatnment units may be considerably |lower after conpetitiv

di scounts.
For the cost estinmates presented in Section 7, installation costs were as
equi pnent capital costs; however, this assunption may prove to be conside
treatment system installation costs ranged from3 to 5 tines the capita

&M costs for the different treatnment processes may al so be s

is operational. The O&M costs for GAC are npbst uncertain and will affect
each

alternative. The assuned GAC usage rate (0.1 | bs. GAC exhausted per 1,00
based

on vendor information for a sinmilar application with higher explosives co
rat her than

the 100 ag/L or |ower for northern boundary groundwater). This usag
di fferent

at full-scale operation. The inorganics treatment processes (GVF, ion ex
have

simlarly uncertain O&M costs because of the uncertain inorganics influen

8.9 STATE ACCEPTANCE

Overall, the Record of Decision is acceptable to the Tennesse

Conservation (TDEC). It is the understanding of TDEC that this interimr
control the

m gration of contam nated groundwater off-site at the northern boundary w
this

under standi ng, the Arny should be flexible in its |ocation of extraction
capacities

to maxi m ze contam nant of the groundwater contam nation along the entire
within

ou3.

Table 8-1
Summary of Estimated Costs for Alternatives 2 Through

Costs in 1994 Dol l ars
Al ternative Description



Publ i c

Commrent

Capi tal Cost Annua

Q&M Cost
O Limted Action $64, 000 $143, 000 $2,
0 GW/ GAC $5, 290, 000 $1, 070, 000
4 O Precipitation/ GV GAC $9, 882, 000 $1, 544, 000
5 0O GW/ GAC/ | on Exchange $11, 262, 000 $1, 725, 000

.10 COVMUNI TY ACCEPTANCE

Comments and responses fromthe July 12, 1994 Public Meeting

i ncluded in the Responsiveness Summary (Appendix A). Al coments r
were favorable toward the selection of Alternative 3. No witten co

Peri od.

11 SUMVARY OF DETAI LED EVALUATI ON

The following is a brief summary of the evaluated alternative
0 Alternative 1 would not be protective of human health and

O Alternative 2 would provide limted protection of human h
through the inplenmentation of |and use restrictions that would pr
cont anmi nat ed groundwater as drinking water. However, these neasu
| ong-term protection of human health and the environment and wou
control the off-site migration of contam nated groundwat er

O Alternatives 3, 4, and 5 would neet all ARARs and be prot
environnent. | nplenmentation of these extraction/treatnment altern
m grati on of explosives conpounds and reduce the |evels of explos
of f - post groundwat er

O Alternatives 4 and 5 provide additional treatment for ino
water criteria for discharge into the on-site dicthes would be ne
require piping the treated water to the Rutherford Fork of the Ob
ef fl uent discharge criteria would be net.

O O the three alternatives that include groundwater treatm
cost option. The cost of inplenmenting Alternative 3 would be app
much as the cost of inplenmenting Alternatives 4 and 5.

Based on the conparative analysis of alternatives as presente

remedy is Alternative 3.

9.

0

SELECTED REMEDY



Based upon consideration of the requirenments of CERCLA the d
alternatives, and public comments, the Arny, with the concurrence of EPA
det er m ned
that extraction of groundwater with treatnent through the inplenmentation
GAC, and
of f-site surface water discharge) is the npst appropriate renmedy for cont
nort hern boundary of MAAP in Tennessee

This remedy includes the design and inplenentation of an inte
human health and the environnment. The goal of this remedial action is to

t he

expl osi ves conpounds i n groundwater through the inplenentation of |and us
t he

m gration of contam nated groundwater off site, and to reduce the concent

conmpounds in off-site groundwater. |In addition, the action includes the
and

cont ami nant response to renediati on nmeasures. This renmedial action will

deternmine the effectiveness of this remedy and to ensure that hydraulic c
pl unme

is maintained. After the period of tine necessary to arrive at a final d
ROD f or

groundwat er, which specifies the ultimte goal, renmedy, and anticipated r
be

prepared. This interimrenedial action systemmay be incorporated into t
r emedy

for OU3 specified in the final ROD

The inmplementation tinme for Alternative 3 is approximtely 18-24 m
i ncludes the treatnment system design and review, and preparation of bid p

desi gn

phase, the system construction will begin. This includes selection of co
suppl i ers,

installation, and start up. Although this section presents details of th
changes

may be made based on the renedi al design and construction processes.
9.1 EXTRACTI ON SYSTEMS

Alternative 3 will include extraction systens for the areas
t he
northern boundary. Because of the limted data presently avail able conce
hori zonta
extent of groundwater contam nation in the off-post area, the locations o
extraction rates have been deternined. These paraneters will be determn
Desi gn phase.

9.2 TREATMENT AND DI SCHARGE COMPONENTS: ALTERNATI VE 3

This alternative would use GW for the renoval of suspended s
contami nants. GAC would be used for the renoval of explosive contani nant
for
di scharge to surface water (see Figure 9-1). Treated water woul d be disc
Rut herford



ey

to

Fork of the Qbion River.

Water from each extraction systemwill first be filtered usin
percentage of 75% shoul d adequately pretreat groundwater by capturing sus

reduce the efficiency of the subsequent GAC adsorption system Besides r

| evel s acceptable for GAC, will also renove the suspended solids and asso
groundwat er .

<I MG SRC 0494199C>

After pretreatment with GVF, the pH of the aqueous stream may
optimal adsorption with GAC. G oundwater pH at the northern boundar
neutral pH of 7.0. Optimal GAC adsorption of explosives occurs at a
occasi onal pH adj ustnent may be required.

Treatment with GAC will reduce the concentrations of explosiv
water. The GAC systemwi |l be sized based on the flowrate of the e
concentrations of explosives conmpounds. A contact tinme of approxinma
adequate for renmpoval of the explosives conpounds to the effluent dis
will be disposed in a landfill or through reclamati on conpani es whic

suppl enent

for industrial processes.

Treated water will be discharged to the Rutherford Fork of th
Rut herford Fork allows greater flexibility in treatnent system opera
through a pipe installed below grade fromthe treatnment plants to th
di scharged in accordance with the requirenents of the NPDES permt

9.3 MONI TORI NG
A nonitoring programw || be devel oped and i npl enented during

ensure that hydraulic control of the groundwater at the northern bou
i nward and upward gradient within the aquifer nust exist to prevent

cont am nat ed

groundwater at the northern boundary. Information necessary for th
O hori zontal and vertical gradients in the groundwater alon
O hori zontal and vertical contani nant distributions;
0 changes in contam nant concentration or distribution over
O effects of any nodifications to the original interimresp
To provide this information, the groundwater containnent perf
include, at a mnimum the followi ng: |locations of new or existing

sanmpl i ng; frequency of water quality sanpling; analytical paraneters
and anal ytical nmethods to be enployed; field sanpling nmethods; spec



extraction

and

| ocati ons, nethods, and frequenci es using new or existing wells; and

The nmonitoring plan will include the specification of the tim
assess the effectiveness of this interimrenedy. Adjustnments may th
treatment systens, as indicated by the results of the evaluation. T
be limted to, installation of additional extraction or nmonitoring w

or nonitoring well |ocations, and increase or decrease in the extrac
9.3.1 Effluent Mbnitoring Program

A nonitoring plan for the effluent fromthe treatnent plant s
during the interimresponse action to ensure that control of the eff
wat er di scharge. A nonitoring program shall be devel oped during the
peri odi ¢ and/ or continuous information on the chem cal constituency

To provide this information, the effluent nonitoring program
following: analysis of conposite sanples for total suspended solids

expl osi ves conpounds (treatnment plant influent concentrations will a
paranmeters.)

9.4 I NSTI TUTI ONAL CONTROLS

The Arny will ensure protection of future users of groundwate
suppl enented with institutional controls to prevent ingestion of con
of concern at the northern boundary. These institutional controls w

0 The groundwater at the northern boundary will not be used
the |l evel s of contam nants are hi gher than healt h-based
MAAP Environnmental O fice review of all projects and | eas
usage at the facility. Any well installed within the fac

In addition, a continuing program of public awareness will be used t
associated with contaminants that remain in groundwater along the no

9.5 REMEDI ATI ON GOALS

The goal of this renmedial action is to reduce the potential h
aquifer to the extent practicable with the proposed technol ogy. Act
reduction in conjunction with natural attenuation in the aquifer wl
cont ami nat ed groundwat er does not adversely affect future groundwate
controls will be used to prevent future usage of contam nated ground
awar eness of the site conditions.

The renedi ation goals for this action are to reduce the |eve
groundwater to the chem cal -specific, risk-based groundwater cleanup
treated effluent will be discharged to the Rutherford Fork of the Ob
chemical -specific effluent discharge limts listed in Table 7-2.

9.5.1 Achi evenent of Renedi ati on Goal s



system

Results from studi es perfornmed on expl osives-contani nated gro
el sewhere indicate that groundwater may be treated to levels belowt
(Table 7-2) using GAC. Therefore, treatment of northern boundary gr
i mpl enentation of the selected remedy will reduce the hazards posed

9.6 COST OF THE SELECTED REMEDY

The total capital cost for Alternative 3 has been estimted t
costs are estimated at $1, 070,000 per year. The total present worth
esti mated at $22,739,000. The cost estimates are prelimnary and ar
wer e devel oped based on construction unit costs and vendor infornmati
Tabl e 9-1.

The design and construction of the treatnment systemw || take
This time estimate includes the treatnent system design and review,
sel ection of contractors and equi prment suppliers, construction, equ

Assunptions were made about several factors that affect the t
alternative. The major assunption for this cost estinate is the tre
correspondi ng equi pment sizes. A flow rate of 600 gpm has been assu
shoul d be noted that these are the highest flow rates under consider
of the extraction wells, the flowrates may be nuch less. A reduct
flowrate (a total of 1,200 gpm) would | ead to nuch | ower construct

Ot her assunptions include:

O I nfl uent contani nant concentrations have been estimted f
concentrations are | ower than those assumed, then the ope
woul d be reduced. It is expected that the influent conce

those estimted, rather than higher

O Installation costs of treatnent systens have been assuned
of the equiprment. The actual installation costs nay be h

O Heal th and safety considerations. For the cost estimate,
assunmed to be 10% of the capital subtotal. Based on actu

actual investigation and construction nethods, health and
hi gher or | ower costs.

Table 9-1
Summary of Costs for the Sel ected Renedy: Altern
Extracti on/ GW/ GAC/ Di scharge to the Rutherford
| TEM COSsT
Capital Costs

Admi ni strative Actions

Site Preparation and General Actions



MAAP

Extraction & Conveyance Systens

Treat ment Buil di ngs & Equi pnent

Di scharge Systens

Long- Term Moni tori ng

Conti ngenci es (40% of Capital Subtotal)

Engi neering & Design (25% of Capital Subtotal plus
Cont i ngenci es)

Equi prent I nstallation Costs (100% of treatnment system costs)
Permtting & Coordination
Annual Operation and Mi ntenance Costs
Program Over si ght
Extraction & Treatnent Systens
Long- Term Monitoring & Five-Year Reviews
Conti ngenci es (25% of Annual Subtotal)
Present Worth of Annual O8&M (30 years, 5% di scount rate)

Total Present Worth (Capital and Annual Costs, 30 years at 5%
di scount rate)

10.0 STATUTORY DETERM NATI ONS

Executive Order 12580 del egates the authority for carrying ou
Sections 104(a), (b), and (c)(4) and 121 to the Departnment of Defens
Section 120 of the Act. Therefore, under its legal authorities, the

is to undertake a renedial action that achieves adequate protection
In addition, Section 121 of CERCLA estabilshes several other statuto
These specify that when conplete, the final renedial action for the
conply with applicable or relevant and appropriate environnental sta
and State environmental |aws unless a statutory waiver is justified.
effective and utilize permanent solutions and alternative treatnent
technol ogi es to the maxi mum extent practicable. Finally, the statut
that enploy treatnent that permanently and significantly reduce the
hazar dous substances as their principal element. The follow ng sect
remedy is consistent with these statutory requirenents as far as pra
action.



10. 1 PROTECTI ON OF HUMAN HEALTH AND THE ENVI RONMENT

The selected renmedy will control the nmigration of explosives
area and reduce the | evel s of explosives conpounds in off-post groun
contami nated groundwater, treats it to renpve contani nants bel ow t he
listed in Table 7-2 of this ROD, and discharges the treated water to
quality will be inproved by inplenmentation of the selected renedy an
will be significantly reduced. No unacceptable short-termrisks or
i mpl ementation of the renedy.

Al t hough contamination will remain in the groundwater above h
controls will prevent contact with these contaminants until a fina

10. 2 COVPLI ANCE W TH APPLI CABLE OR RELEVANT AND APPROPRI ATE
REQUI REMENTS

The ARARs for this renmedial action include action-specific, c
requi renents. TBC gui dances are also |isted.

10. 2.1 Chenical - Speci fic ARARs and To- Be- Consi dered Gui dance

This remedy will be operated in accordance with all Federal a
facility requirenents.

10.2.1.1 Goundwater Quality.
O The MCL for nitrate (40 CFR 141.23) is a relevant and appropr

O EPA Heal th Advi sories and heal t h-based cl eanup standards calc
Doses and Cancer Slope Factors (listed in Table 7-1) are to-b

10.2.1.2 Surface Water Discharge.

O Ef fluent discharge linmts assigned by the State of Tennessee
applicable. These limts are based on Federal Anmbient Water
under the Clean Water Act (33 U.S.C 1314(a)(1)) and the Rule
of Environnment and Conservation (Chapter 1200-4-3). Prelimn
presented in Table 7-2. For discharge to the Rutherford Fork
required. The permt limts are applicable requirenents.

10. 2.2 Location-Specific ARARs
O RCRA requi renments regarding the |ocation of hazardous waste t
appropriate. These requirenments cover placenment on a floodp

pl acenent near a fault (40 CFR 264.18).

O Regul ations that require Federal actions to protect floodpla
protect wetlands (40 CFR 6, Appendix A) are relevant and appr

10. 2.3 Action-Specific ARARs

O The di sposal of sludges and spent GAC will be perforned in co



EXTENT

scope

(40 CFR 260 - 270), which are relevant and appropriate.
10.3 COST EFFECTI VENESS

By i nmpl ementing GAC for the treatnment of explosives in ground
represents the best cost/benefit ratio, being only increnmentally nor
whil e providing greater protection to human health and the environne

10. 4 UTI LI ZATI ON OF PERMANENT SOLUTI ONS AND ALTERNATI VE TREATMENT
TECHNOLOGI ES (OR RESOURCE RECOVERY TECHNOLOGI ES) TO THE MAXI M

PRACTI CABLE

The selected renedy is not designed or expected to be the fin
the site because upgradi ent groundwater is contam nated with higher
However, the renedy represents the best bal ance of trade-offs anong

of the action. The selected renmedy permanently renoves contani nants
and di scharges the treated water to nearby surface water. GAC will
groundwater in this renedy.

The renedy was selected with consideration given to the five
remedy is the nost effective alternative because it renoves both sus
organi ¢ contanmi nants fromthe groundwater. This renedy al so reduces
of the groundwater through active extraction and treatnment. Short-t
large role in the selection of a remedy because all alternatives req
system and a treatnent plant. The selected renmedy, however, is slig
because this renedy does not generate a large quantity of residuals
as do the alternatives with secondary treatnent for inorganic analys
costly of the active treatnent alternatives and will protect human h

O the five primary bal ancing criteria discussed above, |ong-
and cost were the nost decisive factors. The selected renedy provid
attaining the required degree of treatnment effectiveness. EPA, the
accept this alternative.

10.5 PREFERENCE FOR TREATMENT AS A PRI NCl PAL ELEMENT

The selected renedy satisfies the statutory preference to uti
technol ogi es to the maxi mum extent practicable. A proven technol ogy
organi ¢ contam nants from groundwat er such that the treatnment system
cont ami nants above the discharge |levels presented in Section 9.5.

Contami nants in the groundwater which have been detected abov
pose a potential threat to the health of future residents if the are
extracting the contam nated groundwater, treating it through the use
remedi ati on goals, and discharging it to surface water, this renedy
of f-site groundwat er conditions and reducing the potential health r

This interimrenmedy only addresses groundwater at the norther
address source areas or other areas of contam nated groundwater. Th
concern will be addressed by the Arny.



State

11.0 DOCUMENTATI ON OF SI GNI FI CANT DI FFERENCES

The Proposed Plan for Northern Boundary Groundwater, Mlan A
rel eased for public coment on July 1, 1994. The Proposed Pl an iden
GWF/ GAC/ Di scharge to the Rutherford Fork, as the preferred alternati
of Tennessee reviewed and considered all comrents received during th

of these conmments, it was determ ned that no significant changes to
identified in the Proposed Pl an, were necessary.
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O
APPENDI X A
Responsi veness Sunmmary
O
O
Comments Received at the Public Meeting/Availability Session
July 12, 1994
' m Bob Perkins, resident of MIlan, editor and publisher of the Mla
attendi ng
these neetings for several years and | think it's very commendabl e the pr
in
this cleanup effort. It seenms to nme and the community that the Army sone
t he

efforts in spending all this noney, but we appreciate the efforts they go
hazards.
We think they are right on target and we appreciate their good work.

I'm Robert Vawter. My conment on - | prefer using object number 3,

conservative. |'malso on the Board of Utilities here, too. And I liked
it

sounded this afternoon. It was very satisfying. | was very pleased as a
that's

all 1've got to say.

My nanme is Keaton Webb. | am Superintendent of the Uilities Departnent
revi ewed

wi th Randy Cerar the proposed cl eanup of the groundwater on the Northern
alternatives that we have di scussed and the presentations that | have obs
alternative 3 represents the nost feasible and econom cal solution to thi
woul d favor alternative 3.

My name is Bill Owby. [|'ve just gone through the review of what th
Ar senal
Right now, I"'mnot as famliar with it as | would like to be and that's w
about
it sol don't really have anything scientific that | could use or say abo
drinking water up until they closed the Mlan well. |'ve been on bought
have
a big interest in seeing that the water is cleaned up, whether this is th
have
no idea. But |I'mjust not getting involved with it so | can becone nore
My nanme is Betty WIlianson and | approve of the plans they have for the
Bill Bruce. I'mwth the MI|an Education System [|'mrather inpres
particularly Nora's explanation to Dr. MAdoo and |I. It seens to be wel
devel oped.

W're interested as Dr. MAdoo nentioned in the | ong-range consideration
t hey



have | ooked into that. [|'mvery anxious to see that we are addressing a

students have expressed concerns and | assune those concerns conme fromth
able to through the work of this comittee, address those concerns and
bi ggest problens - is a lack of information.

M cky McAdoo. |I'ma local physician here in Mlan. Likew se, | hav

that's been di ssem nated toni ght and just talking with Nora about the ove
ar eas

of concern, the plan of nonitoring the circunference of the Mlan Arny Am
ar ea,

plans to treat the groundwater, and al so concerned about the |ong range e
M | an

being a home for several families, |ooking at what 30 to 50 years of wate
have

on people to make a decision to settle here, raise their fanmlies and con
M | an.

| think that the imediate as well as long-range plan is one concern that
t hat

this is an open public forumthat doesn't appear to have any secrets, tha

everything, that we're not basically looking at tip of an iceberg or sone

consune the comrunity but sonething that the community can feel good abou
addr essed

properly and feel safe when they turn on their faucets and obtain sonme dr

Tennessee. So, | look forward to seeing this comrittee go forward.

My nanme is Paul Phelan. |I'mfrom Trenton. | ama State Representat

Counties. 1've been to the first nmeeting. | canme over here - | wa

of the problem the nature of the problem how the contam nation occ
novi ng,

and what kind of time schedule that it was noving as far as space pe

t hrough the pavilion or whatever, the little programyou' ve got set

alternative? | agree with the choice, | do. | believe it was alter
now

to go with alternative 3 and maybe the Board can kinda stay on top o

on further down the road that we need to do something else, well we

somewhere and | totally agree with alternative 3.

' m John Fuqua and | cane down to the neeting tonight |ooking at the
I think the proposal we are selecting or |ooking at is probably the
do. We can spend billions of dollars on this kind of project, but w
do to continue to treat and clean up not only this area but all area
way | stand right now.

Responses to Public Coments

In response to the coment nade by M. Parkins, the Arny would |ike
every

effort is being made to appropriately administer funds toward cl ean-

human health and the environnent. This project represents a high pr

groundwater at the northern boundary of the facility has been affect



M | an

conmpounds fromthe facility. The primary goal of the environnenta
comunity from contam nants that originated at the facility.

In response to the coments from M. Owmby and Dr. MAdoo, the Arny
project is not connected to the detection of explosives conmpounds in
groundwater fromOU3 is mgrating toward the north, and not toward t
probl em of expl osives conpounds in the Mlan city wells, the Arny is

for replacenment of the production wells and mai ntenance of the new w



